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[57] ABSTRACT 

Described is a control circuit or energizing circuit for a 
series Meld motor. To limit the surge of inrush startup 



current to no greater than the steady-state running cur- 
rent, a series string of three thermistors is inserted in 
series with the motor. The thermistors have negative 
temperature coefficient, and have nominally equal rat- 
ings and values. The circuit has application in motor/- 
blower systems. 

7 Claims, 2 Drawing Sheets 
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1 2 

FIG. 1 is a schematic drawing of a motor control 
MOTOR CONTROL CIRCUIT circuit in accordance with a preferred embodiment of 

• the invention; and 

The invention described herein may be manufac- FIG. 2 are graphs of current-magnitude vs. time for a 
tured, used and licensed by or for the Government for 3 conventional motor energization circuit and that of 
Governmental purposes without the payment to me of FIG. 1. 



any royalties thereon. 

BACKGROUND OF THE INVENTION 



DESCRIPTION OF PREFERRED EMBODIMENT 



Referring to FIG. 1, shown therein is a motor control 
Field of the Invention 10 circuit or energization circuit in accordance with a 

This invention relates to motor control' circuits, preferred embodiment of the invention. The motor M 
which could also be considered as motor energization comprises armature A, and in series circuit relation 
circuits. More particularly, the invention is directed to, therewith, two series field coils FC1 and FC2 which are 
and has for an object provision of, a circuit effective to . circuit-wise located on either side of the armature A, 
insure that the controlled motor shall draw essentially and from which outgo the motor leads 1 and 2 respec- 
the same magnitude motor-energizing current when it tively. Connected in series with lead 1 is a string of 
starts up as it draws while in steady-state running condi- series connected thermistors referred to as a group as T, 
tion, and no greater than the running current. and individually and in left-to-right order (leading to 

The invention has application in a motor/blower 2Q lead 1) as Tl, T2, T3. The thermistor Tl is connectible 
system using series-field-type (or simply "series'*) uni- to one side or line of the single-phase alternating current 
versal motors. Such a motor characteristically draws a (AC) energizing mains, whereas the lead 2 is connect- 
very high starting current (in a conventional energiza- ible to the other side or line via on/off switch S. Motor 
tion circuit), which may be up to ten times its running current is indicated by I. 

current. 25 I* 1 the preferred embodiment which was actually 

In a working embodiment of the invention an alter- constructed and successfully tested, each thermistor T 
nating current universal series motor was employed. had a nominal resistance value of 30 ohms at a tempera- 
However, the invention could be utilized with direct ture of 25* C, and of 0.1 ohms at 150* C. 
current series field type motors* and in applications FIG. 2 illustrates the effects on input current or ener- 
other than motor/blower systems, i.e. in other applica- 30 gizing current as a result of the insertion of the thermis- 
tions where limitation of starting current is desirable. tors j in series with the motor. In FIG. 2, the graph GO 

In arriving at the present invention, several ap- ^ a p i ot 0 f j nput or energizing current vs. time for the 
proaches were considered, but had to be rejected for motor of ^ mo tor/blower system here under contem- 
reasons discussed below. Solid state silicon-controlled- piation, utilizing conventional input-connections to the 
rectifier control or triac control had to be ruled out 35 motor( Le surgc protection; Gl is the plot for 

because of excessive electromagnetic interference gen- ^ same motor ^ same motor/blower system but 
erated by switching transients. employing surge protection, le. the inventive control 

Another approach was to place a negative tempera- circuit of FIG 1 
ture thermistor in series with one of the motor leads. ^ be ^ from ^ h GOt the conventional 
The thermistor chosen was capable of handling the 40 ^ produces an in i tia i inrush current ten times 
currents (5 amp per motor) and limiting the starting the F ^ mtude of thc ruling curre nt In contrast, graph 
current to the ■maximum running current However, the G1 ^ catcs that the start currcnt at no time cxceeds 
time constant of the thermistor did not sufficiently thc ^ current ^ inscrtion of ^ 
match the startup Ume (or starting time constant ) of ^ nductiQn m rati currcnt( evcn 

the motor and its load, here the blower. The lack of 45 „ . / . e . a # . . ^JZi™. «L * ™* *Z+ „,« 

success in this approach led to the successful approach undcr ninnmg steady-state^ndtions, yis-a-vis the run- 
of the invention nmg current of the 

the reduction is less than 5%. In testing the actually 
SUMMARY OF THE INVENTION constructed embodiment of the invention, the less than 

In accordance with the invention, the smgje thermis- 50 5% re . duCtion M n0t affcct ^otor/blower 

tor mentioned above is replaced by a circuit arrange- operation. . 
ment of plural thermistors having a composite time . The described invention admits of several modifica- 
constant which matches that of the motor/load combi- ttons - For example, it is readily adaptable to direct cur- 
nation rent motor systems in place of alternating current motor 

More specifically, selected were three thermistors of 55 s y 8tems * Also » the ta ventka is applicable to other mo- 
lower resistance value, and connected in series with tor-field circuit configurations, so long as one of the 
each other and with the motor lead. The three thermis- Md coils is in series with the armature. Furthermore, 
tore had identical nominal ratings as to initial ("cold") other P ,unU thermistor circuit combinations, besides the 
and final ("hot") resistance values, and current ratings. series of three, may provide the correct time constant 
This matched the motor startup characteristics and 60 f <> r matching the motor current-time characteristics, 
effectively limited the inrush current. 1 claim: 

1. A motor control circuit for a series field type motor 

BRIEF DESCRIPTION OF THE DRAWINGS comprising the motor and its series field, and connected 

The invention will be better understood from the in series therewith, a plurality of series-connected 
followup, more detailed specification of which the ap- 65 thermistors. 

pended Claims and Abstract form parts, when consid- 2. A motor control circuit according to claim 1, 
ered together with the accompanying drawing, in wherein the thermistors have negative temperature 
which: co-efficients. 
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5. A m tor control circuit according to claim 4, 

3. A motor control circuit according to claim 2, wherein each thermistor has a nominal value of 30 ohms 

at 25* C» 

wherein the thermistors have substantially the same 6# A motor circuit according to claim 1, 

. 5 wherein the motor is an alternating current series mo- 

v * tor, and the circuit is energized by an alternating cur- 

4. A motor control circuit according to claim 3, source. 

7. A motor control circuit according to claim 1, 
wherein the number of series connected thermistors is wherein the motor is incorporated in a motor/blower 

10 system. 

three. * • ♦ * * 
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11 Claims. (CI. 34—44) 

This invention relates to hand-drying apparatus of the 
kind in which warm air is blown on to wet hands to be 
dried. 

An object of the invention is to provide an improved 
such apparatus by which wet hands can be dried more 
quickly than is possible with known apparatus. 

A further object of the present invention is to provide a 
method of drying wet hands in which the hands are dried 
by the combined action of a paper towel suspended and 
positioned by two or more streams of warm air directed 
towards opposite sides of the paper towel. 

According to the invention there is provided a hand 
drying apparatus comprising a cabinet in which towelling 
can be stored, said cabinet having an opening through 
which a length of towelling can hang; a blower operable 
to produce a stream of air; a duct through which said 
stream of air can pass, said duct having a discharge open- 
ing arranged so that the stream of air will pass there- 
through and flow adjacent said hanging length of towel- 
ling; electrical heating means arranged within said duct 
so as to heat said stream of air before it discharges from 
said opening in said duct; and a control device operable 
to set said blower and said heating means in operation 
for a predetermined time interval. 

With this invention an air stream will flow adjacent the 
paper towel hanging from the cabinet The action of the 
warm air stream not only serves to dry the hands, but 
also tends to keep the sheet of paper towel dry and make 
it cling to the hands, thus saving an appreciable amount 
of paper and speeding the drying process. 

There is, therefore, a great improvement in the art of 
drying by hot air as in the process greatly accelerated by 
the paper towelling. 

To explain the physical phenomena involved in drying, 
it is well known that a wet object i.e. a wet hand, behaves 
as far as drying is concerned as a pool of water without 
containing the solid i.e. the hand, and therefore, it is 
subject to what is known in physics as "the constant rate 
of drying" which cannot be speeded up easily. By inter- 
posing into the air stream a dry and absorbent material 
like a paper towel, a substantial portion of the water is 
mopped up in the first few seconds, and the remaining 
film of water is easily evaporated in the warm air stream. 

In the accompanying drawings: 

FIGURE 1 is a front view of a hand drying apparatus 
according to the invention, part of a casing of the appara- 
tus being broken away, 

FIGURE 2 is a section on the line x— x of FIGURE 1, 
FIGURE 3 is a front view of part of the same appa- 
ratus, 

FIGURE 4 is a rear view corresponding to FIGURE 3, 
FIGURE 5 is a schematic view of a modification, 
FIGURES 6 and 7 are details illustrating a preheating 
device that can be incorporated in the drying apparatus, 
FIGURE 8 is a circuit diagram, 

FIGURE 9 is an exploded perspective view of another 
embodiment of the invention, 

FIGURE 10 is an elevation of the same embodiment, 
partly in section, 

FIGURE 11 is a scrap view illustrating a detail of the 
same device, 

FIGURE 12 is a front view of yet another embodiment 
of the invention, 



FIGURE 13 is an elevation of the embodiment of FIG- 
URE 12, and 

FIGURE 14 is a scrap view illustrating a detail of the 
embodiment of FIGURE 12. 

5 In the embodiment of the invention illustrated in FIG- 
URES 1 to 4 inclusive, a hand-drying apparatus com- 
prises a casing 1, which can be secured to a wall 2 or other 
fixed surface. Inside the casing 1 are support plates 3 
having opposed slots 4 (only one of which is visible in the 

10 drawings) arranged removably to receive a shaft 5 of a 
supply reel 6 for a length of paper towel T. The towel 
is of wet-strengthened paper having transverse rows of 
perforations at suitably spaced intervals to enable suit- 
able lengths easily to be torn off. The support plates 3 

16 also have opposed slots 7 (only one of which is visible 
in the drawings) arranged removably to receive a guide 
roller 8. 

A feed or measuring drum 9 is mounted between the 
support plates 3 beneath the supply reel 6. The paper 

20 towel T is passed from the supply reel 6, between the 
guide roller 8 and the drum 9, round approximately one 
half the surface of the drum 9, between the drum 9 and 
a tear-off roller 10 and then hangs vertically in a position 
of use as shown in the drawings. The drum 9 has a bigh- 

26 friction surface so that rotation of the drum will draw 
the towel from the supply reel 6. The roller 10 is 
mounted on arms 11 pivotally mounted on the side plate 
3. Springs 12 act to hold the roller 10 on the surface of 
drum 9. 

30 Inside the feed drum 9, is an electric feed drum motor 
13 which can act through a sprocket 14 and a chain 15 to 
rotate the drum to advance a length of towelling to the 
position of use. 
The casing 1 also contains two electrically driven blow- 

35 ers 16 leading into ducts 17 containing electrical heaters 
18. These blowers 16 can therefore direct streams of 
warm air on to opposite sides of the length of paper towel 
hanging beneath the feed drum 9. If the wet hands of 
a person using the device are held in these streams of 

* ft warm air issuing from the ducts 17, they can be dried part- 
ly by use of the hanging portion of the towelling T and 
partly by the warm air. When the hands have been 
dried, the hanging (or used) portion of the towel can be 
torn off and dropped into a soil bin 19 beneath the cas- 

45 ing 1. 

The operation of the device is controlled by a control 
device in the form of a photo-electric cell 20 arranged on 
the front of the casing 1. Alternatively, the control de- 
vice can be a press-button switch or a pedal. A beam of 
light from a light source 21 is directed on to the photoelec- 
tric cell 20 and can be interrupted by the wet hands of 
the user of the apparatus. The interruption of the beam 
of light will cause the cell 20 to act through an electric 
circuit to set the blowers 16 and the heaters 18 in opera- 
tion. At the same time it will energise an electric sole- 
noid 22 (FIGURE 4) to lift a lever 23 from engagement 
in a depression 24 in a cam 25 rotatable with the feed 
drum 9. When the lever 23 is lifted by the solenoid 22, 
a micro-switch 26 is operated to set the electric motor 
13 in operation to rotate the feed drum 9. After a short 
time interval (conveniently two seconds), the solenoid 
22 is automatically deenergised, but the lever 23 cannot 
then return to its original position because rotation of the 

65 cam 25 has moved the depression out of register with 
the lever. Rotation of the feed drum will, of course, draw 
off a portion of paper towel from the supply reel 6 and 
position a portion of equal length beneath the drum. 
When the drum and the cam have completed a full revolu- 

70 tion, the lever 23 is free to drop into the depression 24 
thereby to operate the micro-switch 26 to stop the motor 
13 and further rotation of the drum. When the lever is 
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engaged in the depression 24, the drum is positively locked 
against rotation so that it is impossible to pull off a farther 
length of paper towel until the drum is again rotated. 

A timing circuit (not illustrated) is operable to switch 
off the blowers 16 a predetermined time (conveniently 
thirty-five, seconds) after the feed drum has ceased to ro- 
tate. This time interval is sufficient to enable the hands 
to be dried. The timing circuit also operates at the same 
time to energise another electric solenoid 27 (FIGURE 
1) which acts . on a linkage 28 to open a lid 29 of the bin 
19 so that the portion of towelling on which the hands 
have been dried can be thrown into the bin. 

In the modification illustrated in FIGURE 5, the cas- 
ing 1 is arranged, over a wash basin 30 having its waste 
pipe leading into a waste disposal unit 31 connected to a 
sewage system in conventional manner. The solenoid 27 
then operates to set the: disposal unit in operation. 

FIGURES 6 and 7 illustrate a modification in which a 
small secondary electric heater 32 is arranged in each of 
the ducts 17. These heaters 32 are connected by leads 
33 to a mains supply. These are pre-heaters which re- 
main in operation permanently while the apparatus is in 
use and ensure that the air discharged from the ducts is 
warm to the hands even in the first two or three seconds 
after the blowers 16 and main heaters 18 have been set 
in operation by the cell 20. A further advantage of these 
pre-heaters 32 is that they enable the total loading of the 
main heaters to be reduced. Metal vanes or webs 34 are 
connected with the heaters 32 to assist in heat transfer. 

An electrical network for controlling the heater, blow- 
ers and other devices of the various embodiments is illus- 
trated in FIGURE 8 and includes series coupled tran- 
sistors Tl, T2, T3, T4 and TS respectively which are ener- 
gized by a D.C. voltage source including a conventional 
transformer, rectifier network and a shunting regulator 
and protection diode ZO. : The voltage supply includes op- 
posite lines a and b. The photocell 20 is a photo resistor 
connected through normally closed relay contacts Gla be- 
tween the base of transistor Tl and line b t the relay con- 
tacts Gla being actuated by relay coil Gl connected in 
the collector circuit of transistor T3. The base of tran- 
sistor Tl is connected through a resistor Rl to line a and 
the photocell 20 is exposed to lamp 21 which is connected 
between lines a and b. 

The collector of transistor Tl is connected through re- 
sistor R2 to line a and through timing capacitor CI to the 
base of transistor T2 which base is connected through se- 
ries connected variable resistor R3 and resistor R4 to 
line a the resistors R3, R4 and capacitor CI defining an 
RC timing circuit. The collector of transistor T2 is con- 
nected through resistor R5 to line a and through a resistor 
to the base of transistor T3 which in turn is connected 
through a capacitor and a switch SW to line b. The col- 
lector of transistor T3 is connected through the relay coil 
Gl to line a which coil is shunted by a protector diode 
Dl, and to the base of transistor T4 through a capaci- 
tor C2. : 

The base of transistor T4 is connected through series 
connected variable resistor R5 arid resistor R6 to line b 
which resistors define with capacitor C2 a second RC tim- 
ing network. The collector of transistor T4 is connected 
by a resistor to line a and by a resistor to the base of tran- 
sistor T5. The collector of. transistor T5 is connected 
through a relay coil G2 to line a. 

The blower 16, main heater 18 and solenoid 27 are 
connected in parallel across a power line through nor- 
mally open relay contacts Gib actuated by relay coil Gl. 
The solenoid 22 .is connected across the power line through 
normally open relay contacts G2a which are actuated by 
relay coil G2 and the heater 32 is connected directly across 
the power line. 

In the dormant state of the network the contacts Gla 
are closed and the photocell 20 exposed to the lamp 21 
is of such low resistance as to apply a cut-off bias to tran- 
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. sistor Tl rendering T2 conductive, T3 cut-off, T4 con- 
ductive and T5 cut-off. When the photocell 20 is shielded 
from lamp 21, as aforesaid, its resistance sharply increases, 
increasing the signal to the transistor base rendering tran- 

5 sistor Tl conductive, T2 at cut-off, T3 conductive, T4 at 
cut-off and T5 conductive. The conducting transistors 
T3 and T5 energize relay coils Gl and G2, to close eon- 
tacts G16 and G2a and open contacts Gla. The closing 
of contacts Gib and G2a energizes the blower 16, heater 

10 18 and solenoids 27 and 22 and the opening of contacts 
Gla maintains transistor Tl conducting independent of 
the exposure of photocell 20. 

After a time, interval determined by the time constant 
of CI (R3-I-R4), the signal on the base ot transistor T2 

16 is raised to render the transistor T2 conductive and hence 
transistor T3 cut-off to open contact G16 and de-energize 
blower 16, heater 18 and solenoid 27 and close contact 
Gla to return the transistor Tl to light control. Similar- 
ly, after a time interval determined by the time constant 

20 C2 (R5+R6) the base of transistor T4 is raised to render 
transistor T4 conductive and hence transistor T5 cut-off 
to open contact G2a and de-energize the solenoid 22. The 
closing of switch SW renders transistor T3 non-conductive 
to place the network in its quiescent condition. 

25 In the embodiment illustrated in FIGURES 9, 10 and 
1 1 the device comprises a cabinet or casing provided with 
a front compartment 101 and a back compartment 102. 
The cabinet is preferably made of sheet metal and can be 
secured to a wall or similar fixed surface. The back com- 

30 partment 102 is open at the top and bottom and is ar- 
ranged to receive a towel holder 103 as a sliding fit in the 
compartment. 

The towel holder 103 has the front half of its bottom 
open and is arranged to receive a stack S of interleaved 
35 paper towels. Bottom edges of the holder 103 rest on 
two rollers 104, 105 which extend transversely across the 
bottom of the back compartment 102. These rollers 104; 

105 are positioned to engage that portion of the bottom 
of the stack of towels which is exposed and not supported 

40 by the bottom of the holder. 

A portion T of the bottom towel in the stack S will hang 
vertically downwards as shown in FIGURE 9. The towel 
holder 103 has an open front which permits the stack of 
towels S easily to be inserted in the holder and this open 

45 front is closed by a co-operating wall of the back com- 
partment 102 when the holder is inserted in that compart- 
ment. The top of the holder 103 has a fold-in handle 

106 by which it can be lifted from the back compart- 
ment 102 as required. 

60 A front or operating roller 107 is also arranged at the 
bottom of the bank compartment 102 so that the down- 
wardly hanging portion T of the bottom towel in the 
stack will pass oyer this roller as shown in FIGURE 10. 
When the towel holder 103 has been fully inserted in 

55 the back compartment 102 the hanging portion T of the 
bottom towel will be beneath the cabinet. This towel 
can therefore be withdrawn by pulling the hanging por- 
tion and the withdrawal of the bottom towel will cause 
the front roller 107 to rotate. 

60 The front compartment 101 of the cabinet is provided 
with an electrically operated blower-fan 108 which forces 
air out through an opening at the bottom of the front 
compartment. 

A main electric heater 109 is also arranged in the 
G5 front compartment to heat air before it issues from the 
open bottom of the front compartment as indicated by 
the arrows in FIGURE 9. 

This fan 108 and the electrical heater 109 are both 
set in operation for a desired time interval by means of 
70 a transistorised timing device 110 which may be of any 
known type, for example, as illustrated in FIGURE 8, 
and is controlled by a photoelectric cell 111. A source 
112 of illumination directs a beam of light on to the cell 
111. The cell 111 and the light source 112 are both 
75 arranged inside the back compartment 102 near the bot- 
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torn thereof. When the beam of light is not interrupted, 
the timing device 110 is not in operation. An obturat- 
ing blade 113 is provided to interrupt the beam of light 
whenever a towel is withdrawn from the bottom of the 
stack. This blade 113 is supported on a rocker arm 
114 connected to a spindle 115 supporting the front roller 
107. Whenever a towel is withdrawn from the bottom 
of the stack, the front roller 107 is rotated because the 
towel passes over that roller and rotation of the roller 
will tilt the rocker arm 114 so as to position the obturat- 
ing blade 113 to interrupt the light beam, thereby to 
set the timing device 110 in operation. Adjustable stops 
116, 117 are fitted to the back of the back compartment 
102 so as to limit the movement of the blade 113. The 
rocker arm 114 is connected with the spindle 115 through 
a spring-loaded slipping clutch 118 so that even when 
the blade is moved its fullest extent the roller can still 
continue to rotate to permit the towel to be withdrawn. 
The blade 113 is set at such an angle that when the 
rotation of the front roller 107 is terminated the blade 
can return to its initial position (in which it cannot in- 
terrupt the light beam) under the action of gravity. 

A secondary electric heater 119 is arranged near the 
bottom of the front compartment 101. This heater is 
of low power and is provided to pre-heat the air in the 
compartment 101. The heater 119 is controlled by a 
separate manually controlled switch and can be kept 
switched on all the time the device is in use.. This ar- 
rangement will ensure that warm air will discharge from 
the compartment 101 immediately the blades for 108 is 
set in operation. Warm air will be discharged as soon 
as the main heater 109 has warmed up. 

The embodiment of the invention illustrated in FIG- 
URES 12, 13 and 14 comprises a cabinet or casing 201 
preferably made of sheet metal and arranged to be se- 
cured to a wall or similar fixed surface. The cabinet 
has a front compartment 202 which is open at the top 
and bottom and is arranged to receive a towel holder 
203 as a sliding fit In the compartment. 

The towel holder 203 has a partly open bottom and 
is arranged to receive a stack S of interleaved paper 
towels. The bottom towel in the stack S rests on two 
rollers 204, 205 which extend transversely across the 
bottom of the front compartment 202. 

When the towel holder 203 has been fully inserted 
in the compartment 202, a portion T of the bottom towel 
in the stack S will hang vertically downwards as shown 
in FIGURES 13 and 14. The towal holder 203 has an 
open front which permits the stack of towels S easily 
to be inserted in the holder and this open front is closed 
by a co-operating wall of the compartment 202 when the 
holder is inserted in that compartment. The top of the 
holder 203 has a handle 206 by which it can be lifted 
from the compartment 202 as required. 

An operating roller 207 is also arranged at the bot- 
tom of the compartment 202 so that the downwardly 
hanging portion T of the bottom towel in the stack 
will pass over this roller as shown in FIGURE 14. This 
towel can be withdrawn by pulling the hanging portion 
T and the withdrawal of the bottom towel will cause 
the roller 207 to rotate. 

A back compartment of the cabinet is provided with 
an electrically operated blower-fan (not shown) which 
forces air out through a discharge funnel 208 at the bot- 
tom of the back compartment 

A main electric heater is also arranged in the back 
compartment to heat air before it issues from the funnel 
208. 

This fan and the electrical heater are as in the em- 
bodiment of FIGURES 9, 10 and 11 both set in oper- 
ation for a desired time interval by means of a tran- 
sistorised timing device. In the embodiment, the timing 
device is set in operation by a micro-switch 209, a switch 
arm 210 of which can be moved to operate the micro- 
switch 209 by movent of a rocker arm 211 connected by 
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a slipping clutch 212 to a spindle supporting the roller 
207. Whenever a towel is withdrawn from the bottom 
of the stack, the roller 207 is rotated and such rotation 
of the roller 207, will swing the rocker arm 211 so as 
to close the switch 209 and set the timing device in 
operation. 

An indicator lamp 213 can be arranged behind a win- 
dow 214 in the cabinet to provide an indication that the 
device is ready for use. Further windows 214 can be 
arranged at the front of the cabinet so that it will be 
possible easily to observe when the towel holder needs 
re-filling. A secondary electric heater can be arranged 
near the bottom of the back compartment, this heater 
being of low power and arranged to pre-heat the air in 
the back compartment 
What I claim is: 

1. A hand drying apparatus comprising a cabinet in 
which towelling can be stored, said cabinet having an 
opening through which a length of towelling can hang; 
a blower operable to produce a stream of air; a duct 
through which said stream of air can pass, said duct 
having a discharge opening arranged so that the stream 
of air will pass therethrough and flow adjacent said hang- 
ing length of towelling; electrical heating means arranged 
within said duct so as to heat said stream of air before 
it discharges from said opening in said duct; and a con- 
trol device automatically operable by withdrawal of said 
length of towelling from said cabinet to set said blower 
and said heating means in operation for a predetermined 
time interval. 

2. A hand drying apparatus comprising a control de- 
vice, a feed drum for advancing a length of paper towel 
to a position of use at which it hangs beneath said drum, 
means arranged to be set in operation by said control 
device to rotate said feed drum for a predetermined pe- 
riod of time sufficient to advance a desired length of 
towel to said position of use, means arranged to be set 
in operation by said control device to direct streams of 
warm air for a longer predetermined time interval on 
to opposite sides of said length of towel at said position 
of use, and means automatically operable when the supr 
ply of warm air has ceased to receive a used length of 
towel detached from the towelling remaining on said 
drum. 

3. An apparatus as claimed in claim 2 comprising in 
addition a bin arranged beneath said feed drum to re- 
ceive lengths of paper towel detached from the towel 
remaining on said drum, a lid normally closing said bin, 
and an electric solenoid arranged to open said lid when 
the supply of warm air has ceased. 

4. A hand drying apparatus comprising a control de- 
vice, a feed drum for advancing a length of paper towel 
to a position of use at which it hangs beneath said drum, 
an electric motor operable in response to said control 
device to rotate said feed drum, a cam rotatable with 
said feed drum and provided with a depression, a pivoted 
lever engageable in said depression positively to hold 
said cam and said feed drum against rotation, an electric 
solenoid operable in response to said control device to 
disengage said lever from said depression, a switch oper- 
able by movement of said lever from said depression to 
set said electric motor in operation to rotate said drum 
and also operable by movement of said lever into said 
depression to stop rotation of said motor, a pair of blow- 
ers arranged on opposite ends of said drum, ducts lead- 
ing from said blowers and arranged to direct air on to 
opposite sides of said length of paper towel at said posi- 
tion of use electric heater in said ducts, and means oper- 
able in response to said control device to set said blow- 
ers and said electric heaters in operation for a predeter- 
mined time interval whereby warm air is directed on to 
said length of towel. 

5. An apparatus as claimed in claim 4 comprising in 
addition secondary electric heaters arranged in said ducts 

75 and normally in operation. 
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' €. An apparatus for drying hands comprising a photo- 
electric control device, a feed drum for advancing a 
length of paper towel to a position of use at which it 
hangs beneath said drum, means for removably support- 
ing a supply reel for paper towel above said feed drum, 
a removable guide roller arranged . to bear on said feed 
drum so that said towel can pass between said roller and 
said drum, a tear-off roller, pivoted arms on which said 
tear-off roller is supported, spring means connected with 
said arms for urging said tear-off roller into engagement 
with the lower surface of said feed drum, an electric mo- 
tor operable to rotate said drum, a cam rotatable with 
said feed drum and provided with a depression, a pivoted 
lever engageable in said depression to hold said cam and 
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nected with said roller so as to move said blade to inter- 
rupt said beam when a towel is withdrawn from said 
stack. 

9. A hand drying apparatus comprising a cabinet hav- 
ing an opening therein; a towel holder removably fitted 
in said cabinet and arranged to receive a stack of inter- 
leaved towels in such a manner that the bottom towel 
in said stack will have a portion hanging below said 
holder and passing through said opening; means for dis- 
charging warm air from said cabinet adjacent said hang- 
ing portion of towel; a timing device arranged to set 
said means for discharging warm air in operation for a 
predetermined time; a roller over which a towel travels 
as it is withdrawn from said stack, said roller being ro- 



said feed drum positively against rotation, an electric 15 tated by such withdrawal; a switch operable to set said 



solenoid operable, in response to said control device to 
disengage said lever from said depression, a switch oper- 
able by movement of said lever from said depression to 
set said electric motor in operation to rotate said drum 
and also operable by movement of said lever into said 20 
depression to stop rotation of said motor, a pair of blow- 
ers arranged , on opposite sides of said drum, ducts ar- 
ranged to direct air from said blowers on to opposite sides 
of said towel at said position of use, electric heater in 
said ducts, and means operable by said control device 
to set said blowers in operation for a predetermined time. 

7. A hand drying apparatus comprising a cabinet hav- 
ing an opening therein; a towel holder removably fitted 
in said cabinet and arranged to receive a stack of inter- 
leaved towels in such a manner that the bottom towel 
in said stack will have a portion hanging below said 
holder and passing through said opening; means for dis- 
charging warm air from said cabinet adjacent said hang- 
ing portion of towel; a timing device arranged to set said 
means for discharging warm air in operation for a pre- 
determined time; and means operable by withdrawal of 
said bottom towel in said stack from said towel holder 
and said cabinet to actuate said timing device. 

8. A hand drying apparatus comprising a cabinet hav- 
ing an opening therein; a towel holder removably fitted 40 
in said cabinet and arranged to receive a stack of inter- 
leaved towels in such a manner that the bottom towel in 
said stack will have a portion hanging below said holder 
and passing through said opening; means for discharging 
warm air from said cabinet adjacent said hanging portion 45 
of towel; a timing device arranged to set said means 
for discharging warm air in operation for a predeter- 
mined time; a roller over which a towel travels as it is 
withdrawn from said stack; a light source within said 
cabinet; a photo-electric cell arranged within said cabinet 60 
to receive a beam of light from said light source, said 
photo-electric cell being arranged to set said timing device 

in operation when said beam is interrupted; an obturat- 
ing blade movable to interrupt said beam; and a rocker 
arm which carries said blade and is operatively con- 
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timing device in operation; and a rocker arm movable to 
operate said switch and operatively connected with said 
roller so as to operate said switch when a towel is with- 
drawn from said stack. 

10. An apparatus as claimed in claim 9 further com- 
prising a secondary heater arranged in said cabinet to 
pre-heat air in said cabinet. 

11. A hand drying apparatus comprising a cabinet 
having an opening therein; a towel holder removably 
fitted in said cabinet and arranged to receive a stack of 
interleaved towels in such a manner that the bottom 
towel in said stack will have a portion hanging below 
said holder and passing through said opening; a blower 
for discharging a stream of air from said cabinet so 
as to flow adjacent said hanging portion of said towel; 
a main heater for heating said stream of .air before it dis- 
charges from said cabinet; a timing device arranged to 
set said blower and said main heater in operation for a 
predetermined time; means operable by withdrawal of 
said hanging portion of said towel from said cabinet to 
actuate said timing device; and a secondary air heater 
arranged in said cabinet to pre-heat air in said cabinet 
when said main heater is not in operation. 
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